The Penman-Monteith equation is accepted as the standard model for estimating reference evapotranspiration (ETo). However, the major obstacle to using FAO-56 widely is that it requires numerous climatic data. The Hargreaves-Samani (HS) method is frequently used for the calculation of ETo since it is based on measurements of daily minimum and maximum air temperature alone.
MATERIALS AND METHODS

Global climate data set
The models are applied using the climate database from the 
with the ETo (mm day À1 ), the slope of the saturation vapor
the soil heat flux density G, for monthly periods it is not 0 and was computed from surface temperature of previous and next month (MJ m À2 day 1 ), the mean daily air temperature T at 2 m height in ( W C), the short grass reference coefficients C n ¼ 900 and C d ¼ 0.34, the wind speed at 2 m height u 2 (m s À1 ), the saturation vapor pressure e s (kPa), the actual vapor pressure e a (kPa) and the psychrometric constant γ (kPa W C À1 ). The net radiation is the sum of the net short-wave radiation and the net long-wave radiation.
HS method
The empirical HS method (Hargreaves & Samani , ) is given as:
where ET HS is the evapotranspiration estimated by the 
The equation is based on the assumption that the difference between daily maximum and minimum temperatures provides a general indication of cloudiness. HS modifications in the literature include modifying the original empirical coefficients.
Modified HS equations
For the purpose of this work, HS is re-written in the general form:
where k 1 , k 2 and k 3 are calibration coefficients, with original, un-calibrated values of k 1 ¼ 0.0023, k 2 ¼ 0.5 and k 3 ¼ 0. For an optimization all three coefficients can be fit.
Alternatively, one or two of them can be fixed at their given value while the other coefficients can be optimized.
In this study we compare the five different versions:
Statistical analysis
In order to quantify the performance of the different versions we use four measures. Those are the root mean square error (RMSE), the mean absolute error (MAE), the coefficient of efficiency (C eff ) and the Bayes information criterion (BIC). They are given as:
where ET m is the ETo estimate from FAO-56, ET c is the refer- 
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